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(54) Method of removing blemishes in compression molded articles 



(57) A method of compression molding a closure 
having a base wall and peripheral skirt with internal 
threads, a thermoplastic resin blended with metallic par- 
ticles wherein the particles are added in elliptical or 
spherical form. The metallic particles are provided in a 



carrier of resin which is then blended with the resin of 
the closure and the melt blend is extruded through a 
nozzle and cut into individual pellets. Each pellet is de- 
posited into the cavity of a mold which is then closed to 
compression mold a closure. 
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Description 

This invention relates to compression molding plas- 
tic articles such as closures wherein the resin includes 
metallic flakes. 

Background and Summary of the invention 

Conventional melt delivery system used for com- 
pression molding articles such as closures comprises 
mixing a resin along with metered quantities of colorant 
and additives and feeding them into the resin hopper, 
and subsequently extruding the resin. At the exit to the 
extruder, the melt is metered by a melt pump, providing 
a controlled volume of extrudate out of the melt pump. 
If the molds to which the charges of resin are in a remote 
position, the extrudate passes through a hose or conduit 
to a nozzle. As the extrudate emerges from the nozzle, 
it is cut by a rotating blade into individual charges and 
deposited into successive mold cavities as they are con- 
veyed beneath the cutter blade. 

Such a process has previously been unsuccessful 
in the molding resin containing metallic pigment addi- 
tives due to the formation of an aesthetically objection- 
able pellet blemish on the surface of the article. For ex- 
ample, when the article is a closure having a base wall 
and a peripheral skirt, with threads on a surface thereof, 
such a blemish is readily noticed on the base wall, 
x It was found that the above described delivery sys- 

tem causes the metallic flakes in the pigment to align in 
the direction of flow through the hose and nozzle such 
that they are parallel with the axis of the cylindrical 
shaped pellet at it exists the nozzle. During the cut off 
of the pellet, this alignment remains largely undistribut- 
ed, such that at the juncture of the cylindrical sides of 
the pellet and the circular ends of the pellet, there is an 
abrupt change in alignment of the metallic flakes. It was 
found that this change in alignment is a major contributor 
of the pellet blemish effect, whereby the pellet is depos- 
ited in the cool cavity in a fairly random way, and the 
flake alignment becomes "frozen in* as the "skin" solid- 
ifies during forming against the cool cavity. 

The material flow action during compression mold- 
ing differs from that of injection molding. In compression 
molding, the pellet is placed in contact with the surface 
of the open mold and remains in this initial position for 
the period of time required to close the mold. Only during 
the final stages of the closing of the mold does the pellet 
begin to be deformed and to be displaced to fill the mold. 
At this time, the material within the pellet is flowing, 
whereas the initial contact or "skin" area of pellet re- 
mains essentially in its original position. This differs from 
injection molding where the material flows in from a cen- 
tral gate of small diameter, and immediately flows radi- 
ally outward into a fully closed mold. This flow in injection 
molding results in alignment of the flakes as the melt is 
forced through the thin sections of the closed mold im- 
mediately. Alignment of the flakes parallel to the closure 



wall results in a good metallic appearance. 

In United States Patent No. 5,328,650, there is dis- 
closed a method of removing the blemishes which com- 
prises adding a blowing agent to the resin prior to extru- 

s sion, controlling the temperature of said melt such that 
the blowing agent is activated just prior to extrusion of 
the melt from the nozzle, the amount of blowing agent 
being sufficient to randomized the particle pigment ad- 
ditive such that gaseous bubbles are formed in the ex- 

10 truded melt in an amount sufficient to substantially re- 
duce blemishes normally occurring in compression 
molding of resins containing particle pigment additive 
and in an amount not so great that the gaseous bubbles 
will not be substantially expelled from the melt during 

15 the compression molding to form the closure. 

Among the objectives of the present invention is to 
provide a method of avoiding the blemishes in compres- 
sion molded closures without the use of blowing agents 
or control of temperature of the resin. 

20 in accordance with the invention, the particles add- 
ed for pearlescence comprise spherical or ellipsoidal 
particles, such as aluminum particles, instead of flat 
pearlescent particles. The resultant compression mold- 
ed closures have no discernable blemishes. Preferably 

25 the spherical or ellipsoidal particles are provided in a 
plastic carrier compatible with the resin of which the clo- 
sure is made and formed into pellets which are then 
mixed with the resin to be extruded. A preferred resin 
comprises polypropylene for the closure and the carrier. 

30 When the molten blend of the resin and carrier resin with 
the ellipsoidal or spherical particles is extruded, cut off 
into pellets and compression molded in a cavity to form 
a closure, the resultant closure does not have any dis- 
cernable blemishes. 

35 

Description of the Preferred Embodiments 

This invention relates to compression molding of 
plastic closures wherein a resin along with metered 

40 quantities of colorant and additives and feeding them 
into the resin hopper, and subsequently extruding the 
resin. At the exit to the extruder, the melt is metered by 
a melt pump, providing a controlled volume of extrudate 
out of the melt pump. If the molds to which the charges 

45 of resin are in a remote position, the extrudate passes 
through a hose or conduit to a nozzle. As the extrudate 
emerges from the nozzle, it is cut by a rotating blade into 
individual charges and deposited into successive mold 
cavities as they are conveyed beneath the cutter blade. 

so Each charge is compression molded to produce an ar- 
ticle such as a closure having a base wall and a periph- 
eral skirt having internal threads. 

In accordance with the invention, the particles add- 
ed for pearlescence comprise spherical or ellipsoidal 

55 particles, such as aluminum particles, instead of flat 
pearlescent particles. The resultant compression mold- 
ed closures have no discernable blemishes. Preferably, 
the spherical or ellipsoidal particles are provided in a 
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is selected from the group comprising dioctyl phtha- 
late, diisodecyl phthalate and mineral oil. 

6. The method set forth in claim 4 wherein a plasticizer 
5 comprises dioctyl phthalate. 

7. The method set forth in claim 1 wherein the amount 
of particles comprises about 0.75% by weight of the 
plastic closure. 

70 

8. The method set forth in claim 7 wherein the thermo- 
plastic resin of said closure and said carrier com- 
prises polypropylene. 

9. The method set forth in any one of claims 1-8 
wherein the amount of particles comprises about 
0.5% to about 3% by weight of said plastic closure. 



plastic carrier compatible with the resin of which the clo- 
sure is made and formed into pellets which are then 
mixed with the resin to be extruded. A preferred resin 
comprises polypropylene for the closure and the carrier. 
When the molten blend of the resin and carrier resin with 
the ellipsoidal or spherical particles is extruded, cut off 
into pellets and compression molded in a cavity to form 
a closure, the resultant closure does not have any dis- 
cernable blemishes. 

A preferred particle comprises metallic flakes and a 
plasticizer coating over the particles. Typical plasticizers 
comprise dioctyl phthalate, diisodecyl phthalate or min- 
eral oil. In one example, the particles have the following 
properties: 



Maximum retained 325 mesh 


1.0% 


Diameter 


1 9 microns 


Dioctyl phthalate plasticizer 


20% ; 



Such particles comprises SILVEX® 221 -20-A made 
by Silberline Manufacturing Co., Inc., Tamaqua, Penn- 
sylvania. 

The amount of particles utilized comprises about 
0.5% to about 3% by weight of the molded closure. Sat- 
isfactory results have been achieved where the particles 
comprise about 0.75% by weight of the molded closure. 

It can thus be seen that there has been provided a 
method of avoiding blemishes in compression molded 
closures containing metallic particles without the use of 
blowing agents or controlling the temperature of the resin. 



Claims 

1 . In a method of compression molding a closure hav- 
ing a base wall and peripheral skirt with internal 
threads, a thermoplastic resin blended with metallic 
particles, the melt blend is extruded through a noz- 
zle, cut into individual pellets, each pellet is depos- 
ited into the cavity of a mold which is then closed to 
compression mold a closure, the improvement com- 
prising 

wherein said step of adding particles compris- 
es adding particles in elliptical or spherical form. 

2. The method set forth in claim 1 wherein said parti- 
cles are provided in a plastic carrier which is blend- 
ed with said thermoplastic resin. 

3. The method set forth in claim 2 wherein said parti- 
cles comprise aluminum particles. 

4. The method set forth in claim 2 wherein said parti- 
cles are coated with a plasticizer before being 
blended with said carrier. 

5. The method set forth in claim 4 wherein a plasticizer 



10. A compression molded plastic closure comprising 
20 a base wall and a peripheral skirt with internal 
threads, 

said closure having a plurality of particles in 
elliptical or spherical form distributed therein. 

25 11. The compression molded closure set forth in claim 
10 wherein said particles are provided in a plastic 
carrier which is blended with said thermoplastic res- 
in. 

30 12. The compression molded closure forth in claim 11 
wherein said particles comprise aluminum parti- 
cles. 

13. The compression molded closure set forth in claim 
35 12 wherein said particles are coated with a plasti- 
cizer before being blended with said carrier. 

14. The compression molded closure set forth in claim 
13 wherein a plasticizer is selected from the group 

40 comprising dioctyl phthalate, diisodecyl phthalate 
and mineral oil. 

15. The compression molded closure set forth in claim 
13 wherein a plasticizer comprises dioctyl phtha- 

45 late. 

16. The compression molded closure set forth in claim 

1 5 wherein the amount of particles comprises about 
0.75% by weight of the plastic closure. 

so 

17. The compression molded closure set forth in claim 

16 wherein the thermoplastic resin of said closure 
and said carrier comprises polypropylene. 

55 18. The compression molded closure set forth in any 
one of claims 10-17 wherein the amount of particles 
comprises about 0.5% to about 3% by weight of said 
plastic closure. 



3 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des br v ts 



(12) 



01) EP 0 873 837 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

26.04.2000 Bulletin 2000/17 

(43) Date of publication A2: 

28.10.1998 Bulletin 1998/44 



(51) Intel?: B29B 11/16, B29C 43/00, 
B29C 70/58 

//B29K101:12, B29L31:56 



(21) Application number: 98303028.9 



(22) Date of filing: 21.04.1998 



(84) 


Designated Contracting States: 


(72) 


Inventor: Hock, Mark Ronald 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Toledo, Ohio 43613 (US) 




MC NL PT SE 






Designated Extension States: 


(74) 


Representative: Votler, Sidney David et al 




AL LT LV MK RO SI 




CARPMAELS & RANSFORD 








43, Bloomsbury Square 


(30) 


Priority: 21.04.1997 US 845114 




London WC1A2RA (GB) 


(71) 


Applicant: OWENS-ILLINOIS CLOSURE INC., 








Toledo Ohio 43666 (US) 







(54) Method of removing blemishes in compression molded articles 



(57) A method of compression molding a closure 
having a base wall and peripheral skirt with internal 
threads, a thermoplastic resin blended with metallic par- 
ticles wherein the particles are added in elliptical or 
spherical form. The metallic particles are provided in a 



carrier of resin which is then blended with the resin of 
the closure and the melt blend is extruded through a 
nozzle and cut into individual pellets. Each pellet is de- 
posited into the cavity of a mold which is then closed to 
compression mold a closure. 



Printed by Jouve, 75001 PARIS (FR) 



EP 0 873 837 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 98 30 3028 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION gntCU) 



Y,D 



US 5 328 650 A (INGRAM KEITH W ET AL) 
12 July 1994 (1994-07-12) 

* column 2, line 50-61; claims 1,2,6; 
figures 1,2 * 

US 4 882 225 A (FUKUI HIR0SHI ET AL) 
21 November 1989 (1989-11-21) 

* column 1, line 1-36 * 

* column 8, line 45-60; examples 4-6 * 

US 5 397 610 A (0DAJIMA SHING0 ET AL) 
14 March 1995 (1995-03-14) 

* column 4, line 58-62; figures 1-3 * 

* column 6, line 49-61 * 

* column 8, line 46 - column 9, line 48 * 

GB 1 431 556 A (BP CHEM INT LTD) 
7 April 1976 (1976-04-07) 

* page 2, line 47-56 * 



1-18 



1-18 



1-18 



B29B11/16 
B29C43/00 
B29C70/58 
//B29K101:12, 
B29L31:56 



US 5 334 427 A (C0GNET GILLES 
2 August 1994 (1994-08-02) 

* column 1, line 35 * 

* column 2, line 6-25 * 



ET AL) 



1-18 



1-18 



TECHNICAL FIELDS 
SEARCHED (WC1.B) 



B29B 
B29C 



The present search report has been drawn up for aii daims 



PtaoectfKstfi 

MUNICH 



Onto d oomptetioi of tho search 

3 March 2000 



Examiner 

Kofoed, J 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant if taken atone 
Y : parflcuferfy retevam It combined wrtih 

document of the same category 
A : technolagkaJ background 
O : non -written disclosure 
P : Intermediate document 



T : theory or princiote underlying the invention 
E : earfier patent document, but pubSshed on, or 

after the filing dale 
D : document cried In the application 
L : document chad for other reasons 

A : member of tne same patent tamSy. conespondtrg 
document 



2 



EP0 873 837 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 98 30 3028 



This annex lists the paten 1 family members relating to the patent documents died in the above-mentioned European search report 
The members are as contained In the European Patent Office EDP file on 

The European Patent Office is in no way Dable for these particulars which are merely given tor the purpose of information. 

03-03-2000 



Patent document 




Publication 




Patent tamlly 




Publication 


ciled in search report 




date 




member(s) 




date 


US 5328650 


A 


12-07-1994 


AT 


1 dQdl 1 


T 
1 


1 C— H^-1 Q07 






AU 
nu 


DO*t/ *rH 


R 


1 7—1 1 —1 QOA 
1/1 1— l77*t 






AU 




A 

M 


??— fiA-1 QO^ 






f A 


?n7Qd?£ 
lU/ 3Ht3 


A 
n 


HQ— fld-l 007 
U7 U**-l773 






nr 


fiQ?l 7Rfifi 

D3£ 1 / OUD 


n 

V 


1 (\~r\A-l QQ7 
iiru*» 133/ 






OF 


RQ?1 7Rnfi 


T 
1 


1 0— QQ7 

17 UO 133/ 






TP 


U9303OO 


A 
n 


1 A— OA— 1 QOH 






FS 


c.\Jjf OOO 


T 
1 


1 £—04—1 OQ7 

id— u**— 177/ 






.IP 


lOQ^I A 


r 
l* 


1 _1 QQK 






.IP 




A 


Uj It Itjj 






.IP 
ur 


/ uituio 


R 
D 


1 R-09-1OQR 
ID Ut IwD 






rIA 




A 
n 


ni— n7-i 00^ 

Ul U/ 1 770 






US 




A 
n 


ia-n?-ioo7 

IO Ul 137/ 






ZA 


9207721 


A 


19-04-1993 


lie dftoopoc 

UJ MOOlllj 


A 


21-11-1989 


l#n 




A 

M 


oo_m _i 009 

tO Ul 177C 






PA 


1261208 


A 


HO— 1 OQQ 
tO UTrl703 






nr 
ul 


3650660 


D 


1 t_n 1—1 QQQ 






ut 


3650660 


T 


H7— nc_i QQQ 






DE 


3683605 


A 


05-03-1992 






0E 


3684836 


A 


21-05-1992 






EP 


0224978 


A 


10-06-1987 






EP 


0212870 


A 


04-03-1987 






FP 


0417866 


A 


9A— ni- 1 001 

tU— UJ— I77I 






IK 


4801445 


A 


Ol _ni _1 QQQ 
Jl— Ul— 1707 






tie 
Uo 


4818614 


A 


c\a ha 10Q0 

U^~ U*f — 1707 






IP 
ur 


1054380 


B 


17 11 1 QQQ 






JP 


1635593 


C 


20-01-1992 






JP 


63113081 


A 


18-05-1988 






JP 


1054381 


B 


17-11-1989 






JP 


1974244 


C 


27-09-1995 






JP 


63113082 


A 


18-05-1988 


US 5397610 


A 


14-03-1995 


DE 


69317801 


D 


14-05-1998 






DE 


69317801 T 


30-07-1998 






EP 


0553845 A 


04-08-1993 






JP 


6080789 A 


22-03-1994 






JP 


7091393 B 


04-10-1995 


6B 1431556 


A 


07-04-1976 


NONE 








US 5334427 


A 


02-08-1994 


FR 


2684923 A 


18-06-1993 






CA 


2085140 A 


14-06-1993 






EP 


0546929 A 


16-06-1993 






JP 


2609499 


B 


14-05-1997 






JP 


6064115 A 


08-03-1994 



a. For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



3 



EP 0 873 837 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 30 3028 



This annex lists the patent family members relating to the patent documents dted In the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely grven for the purpose of information. 

03-03-2000 



Patent document 
dted in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5334427 



KR 9606789 B 



23-05-1996 



i For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



4 



